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Research Objective NSl ey

Portfolio Objective

Value Proposition: Gasification technologies offer
promising opportunities to generate value from waste
materials with minimal carbon emissions

The objective of the Advanced Reaction Systems
Portfolio is to design, develop, and analyze
technologies to support the mission of the Gasification
Program to enable the use diverse feedstocks to
produce hydrogen and other value -added products
with net -zero carbon emissions
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Current Research

Overview

A Task 3: Advanced Reactor Design
A Task 4: Refractory Materials for Multi -Fuel Gasification
A Task 5: Oxygen Integration for Net -Zero Carbon

A Task 7: Process Development to Mature Oxygen Sorbent  -Based
Technology

A Task 6: Microwave Reactions for Gasification
A Task 8: Gasification of Waste Plastic to Enable a Circular Economy

A Task 11: Production of H , from Biomass, Plastics, and MSW via Catalytic
and Non -Catalytic Processes

A Task 13: Hydrogen Production from Gasification Assessment
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Overview

A Task Objective: Use Simulatiosbased Engineering Tools to
decarbonize gasificationbased processes for production of power,
syngas, and hydrogen using mixed feedstocks including biomass,
plastics, and MSW

A Project Activities:

A Develop detailed kinetic models for pyrolysis and gasification of plastics and MSW in
collaboration with Polytechnique University of Milan

A Validate the kinetic models with experimental data provided from Task 8 of ARS FWP

A Develop and validate a CFD model for pyrolysis and gasification of mixed feedstock of
biomass and plastics in a pilot scale air blown fluidized bed reactor with thermal output &
400 kW in collaboration wi8otacarb&.p.A.

9 SOTACARBO

A Simulate the operation of a pilot scale updraft moving bed gasifier operating on a mixe A R e ar
blend of coal, biomass, and waste plastic in collaboration with Hbftailien R = I
International, EPRI, arfSotacarb&.p.A. FAIRBANKS PARSONS

A Characterize the mixing and fluidization behavior of biomass, plastics and MSW in @ Hamilton-Maurer International
fluidized bed experimentally and use the data to improve the fluidization behavior of mixe
feedstocks in gasifiers.
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Accomplishments

A CFD model for pyrolysis and gasification of Eucalyptus biomass an
plastic feedstock is validated against data from 400 kW fluidized be
gasifier abotacarho

A Kinetic models for pyrolysis of HDPE has been developed and valic
against drop tube data from Task 8 of ARS FWP and data for a
laboratoryand pilotscale gasifier from literature.
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Overview

A Obijective: Develop novel refractory materials that enables
multi -fuel gasification Carbon/Water Slurry

A Project Goals:

A Develop refractories that can withstand gasifier
conditions with wastdastics feedstock options

A Facilitate the use of a carlativerse fuel in
gasification for production of chemicals, power,
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Current Accomplishments (EY22) 0MINERAL EASTVIAN

A Working withHarbisonWalkdnternational, six refractory materials encompassing ’<=>(=>/ HWI inenationar™
high to low chrome, alumina, and magnesia were manufactured and machined into

Ti Kal — L
testing coupons. These coupons were fired along with synthetic plastic slag unde S % %%%ﬁ =
simulated gasifier conditions for 50 hours. Bl e e | || %%# =

A A wide selection of waste plastics, from household sources and additive i%;i Hlle =5
manufacturing, and waste materials from a retired computer were fired in air at ]2 | o B

temperatures of 8aMO0°C per ASTMTI, Al, Si, Ca, and Mg were primarily _— RN SRR
found in mostashedlastics whilpolypropyren@P) exhibitedi content as high e

as 93vt%Alumina and mullitebased refractories were fired against 20% plastic
slag; the former tended to degrade while the latter exhibited some resistance.

A Slag viscosity of the different plastic ashes was estimated and compared to tha
coat and biomasbased slags. LDPE and PP slags indicated higher viscosity tha
coal slag. Most plastic slags exhibited higher fluidity than coal, but spruce slag
showed the lowest viscosity among the compositions examined.

Future Accomplishments (EY233 future)

A Establish novel refractory composition that enables sustainable plastics gasification
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